High-latitude conditions in northern Europe are characterised by short growing seasons (MayAugust) and long dormant seasons. Alternating mild and freezing conditions lead to variable snow accumulation-melt cycles affecting runoff generation, and consequently the loss of nutrients and sediments from agricultural fields. We assessed water balance in two subsurface drained clayey agricultural fields of different slopes (1% and 5%) in southern Finland to discern changes between mild and cold winters. The water balances of the two field sections were produced with a spatially distributed 3D hydrological model. Simulated snow water equivalent (SWE), drain discharge, tillage layer runoff and groundwater outflow from a 7-year period were examined during the dormant seasons (September-April) in relation to the North Atlantic Oscillation (NAO) index, which characterises phases related to mild and cold winters in northern Europe. Mild periods (positive NAO)
INTRODUCTION
Northern agricultural areas are characterised by short growing seasons (May-August) with relatively high levels of summer evapotranspiration and long dormant seasons with low evapotranspiration due to decreased net radiation and cold temperatures. Precipitation and snowmelt drive runoff generation, which is more intensive during the times of low evapotranspiration. The presence of soil frost and snowfall events and the cycles of snow accumulation and melt strongly affect the winter and spring runoff behaviour, e.g., a long snow accumulation period increases the potential for snowmelt-induced large runoff volumes ( Jamie- The NAO has two phases: the negative phase can be clearly associated with cold and snowy winters, and the positive phase with mild and wet winters in northern Europe (e.g., Kim & McCarl ) . Climate change is projected to induce an upward trend to the NAO index, which increases the occurrence of positive NAO phases (Gillett et al. ) . Thus, studying long-term hydrological data which include positive and negative NAO phases offers a method to assess how changing climate conditions can impact the hydrological processes of agricultural fields. However, such method has not been previously applied to quantify the impacts of changing climate on all water outflow components. Furthermore, the NAO phases may be predictable months ahead (Scaife et al. ) , and hereby studying the hydrological processes and environmental loads under the different phases might provide the means to target the most effective water protection measures to years when the risks of high loads are elevated.
Process-based hydrological models provide an approach to quantify and understand cold region hydrological processes by providing a closure of the water balance and quantification of its components at field scale. The field- 
MATERIALS AND METHODS

Site description and measurements
The study sites comprise two field sections of the Gårdskulla Gård experimental field in southern Finland (60 W 10 0 32″N, 
RESULTS AND DISCUSSION
Overview of field water balance also presents runoff that is generated at the area upslope of field section 1 and diverted by the road ditch. 
Daily SWE and runoff during mild and cold off-seasons
The time series of daily SWE and total runoff envelopes for the periods of positive and negative NAO are shown in Figure 5 . The envelopes of SWE illustrate how the offseason NAO phase reflects amount of snow in the study site ( Figure 5(a) ). In the study region the air temperature 
